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(57) [gifo] 

WBbfi^Oflfttfk (activation) B*tCffi«*;Ff€«J«# 

stsiit. *y-MMMt2 3-tR:y-h««2 4 

Sr^fi£i--5XSt, BbE.r—Y9m2 4±\z#—h* J r 
y-f (Gate cap) 2 5 ^fsStSIli , jStrfE-y— h* 

« 2 4 onfliKfiOTsimB^VfMfeK 2 1 AkfflUE 

2 5£a-g"f5y-hmi£2 4 roffillffi icfg i K** 

2 lSr^y^ViT-r^XSi:. gJE^ 
2 l rt©iSE»«^*««»fl« 2 6 £® 5 J: o ictefc 




1 
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mm<y-h&,m±\ZSf—h*W7 (Gate cap) £ 
fey- h * ir s> ^Sr^-fS h 1 * 

tomtom* 

t»*«2] HftEJRl*^ K**— ^©*B*»6>ittEa=. 
15^- h fefkRJJI H Wrt Z *m 5 X 5 2 

[»*«4] ffiE^—h»»R«v»4 0-looAf 

'[flt*95] IfffE^— Mgfi, #*JlOOO-3000 
A<Dj?$^)7^y v-y =r>- (polysilicon ) ^ItUf 

w fc fcWRt #* l ~«#«4*>vvfix 
1 olcE«O^S»ff*^©«aL*fc 
[81*96 1 *tEy-h^y^fi, »5 0 0-200 
0 AOffSOlifMS (Oxide ) XtegfcEl (Nitride ) 
<o 5 t> <rT Jxj&> - o £ 3R* L T flIA S ftfc. - £ «: # » t ~f 
<5R#^ l -WsitfS 5 <Dwrjh,a» l olcE«o^*S 

[»*S7] MEfgliM K!?t^Ml2t^ 

*>4>&< £ fc — ^(i, &500^2000A 

tit t 5»*3g 1 HBWW 6 OVN-f tt^ 1 O 

^E*<JO^«flc*^ojK5S^feo 

a> 1 oi^E«o2|t3»#*^^tta*8fe. 
[»*«9 ] ffimmmm^HVom&te, a s 3u*b f 2 

-**V«N3iJ*/Mf— 5 0 — 2 0 OkeV , dose2E15 — 
5 E 1 Son- 2 . (tilt) « 0- 1 Odeg W^ttTT 



1 8 OV^tLi* 1 ofcE*<0¥«»*^O»3i 

[»M10] S&EffiS«^*fi»««tt. AsXIiBF 

2 >T ^^Sr^/i^— 5 0 — 2 0 OkeV , dose 1 E 1 4 
- 5 E 1 4 car 2 , (tilt) 0 - 1 0 deg <D0k&T 

* l -»*^ 9 <DV>Tttd> l o|cE«oaWH*Si^Fo3H 

[1**3(1 1] 1ifrEte«£^*E«0«#l4, PXttB^t 
10 y5rx^;i/^-3o-10 0keV > dose 1 E 1 4 — 5.E 
14cm- 2 . (tilt) ^0 — 1 Odeg 0^#T-C^^~ 

^ftASrlfi VXm&ZlnltZ. £ -5 »#3I 1 - 

W*« 9 o v>-f ^ 1 ofcEttO^^^OJBS* 

[»*«1 2] *Wff*S-bJc^- H»»K«:»Ai-5 
Ilh MEy-bj»«dR_btc^-hSffi^Ai--5X 
St. «rE^— H«tt-Jticy— h^-Y^^Sr^Ai-sx 

K»*^F«««*Sr*^r»Ai-5xat % mexmpf 

ffi^- h#iry *7&XfJf — h r^iSlI® t ^ y ^ ^ ^ 

m^- h«*±t«rEK»s^*e««*o?gASixfc 

5] ^E^-hJfe^^. ^4 0-1 0 OA 

com * t « k s jLfcgfe <ugi-c $>5wt^#mt-r-5tt^ 

40 

1 6 ] UEy- 1^)1 0 00-3 0 0 

OAOfSOjKy^Jay (polysilicon) IrlflT 
**SixfcCtSr»«i-}-SBI*q[i 2 -Bt** 1 5co 
ix^ 1 ofcE«0**fl:*^otttt*«fe. 

7] ffTEy- F^rty/li v »5 0 0-2 0 

0 o A<Dm£<Dmtmx&mtm<D ? hfttit»—o*m 

1 6 ©V*-r*W&» 1 ojcE«O^S»ff*^0«**8fe 0 

8] tME*>f K**— ^Wt, *&5 0 0 — 2.0 
so 0 0 Aoff SoiMkKXttSaEfklKo 5 
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^mj&ztitzztz&mtirzm&TZi 2-»*gi s 

[ft^2 0 ] StriaS5**^ffifeffl«tt, A s XI±B F 
2 <U->*^*^—5 0 — 20 OkeV , dose2 E 1 5 
— 5 E 1 5cnr z , (tilt) £0 — 1 Odeg 0^#T 

-e>r *>*A*«>T»rtSfrfc^ t £#mt-r£it* 

*1 2H»#Bl 9 0V^iX^lo(CfB®CD^#fr^ 

[If ^2 1 ] ttifBffiSS^*£fe|i«f±, A s XfiB F 
2 ^ t y ?rx^;l/^^ 5 0 - 2 0 0 keV , dose I E X 4 
-5 El 4cm' 2 > ffi£4 (tilt) £0—1 Odeg <D$>ftT 

312 H»*J 2 0 vf *t,*> 1 oteJBtto^Wfr*^ 

^Sr^/W^r— 3 0—10 OkeV , dosel E 1 4 — 5 E 
1 4cm- 2 , (tilt) £0-1 Odeg ©*ftT"TVr*- 

-a*«2 0 w-tm* 1 o^ia«<D^#«:5if^o»3a 

[0001] 

'Mt-tztm^ mmm*uysm&<om&<t (activati 
on) m^i&mm^n^mmmw^^»c^^K±^ */ 

[0002] 

[t£*<Z>&«] «#M0SFET*:F (Om&fim |C *5 V* T tt. 

Rl 2. y-MSlSX^ WW***?? (Nitrld 
e cap) 1 4*rR*»*Ufc«. ^^mBtCt 
Ciot, ilSO^FiW^ (lightly doped regio 
n ) 1 7^U, mtm<D^ K»*-/H 5Sr« 

j£U tyjiA^t ltiss^to^ 1 6 
^itfco c^it, SHE** s^H&tfiM K* 

5«rJ«*««u (Oxide ) Oftt?DtC« 

[0 0 0 3] 

XOttBiMXO^aMfeM* 1 7 ft. m# (electric f 



A (injection ) tstl, ^***^FO#ttSrfiT**T 

L* 5 tv^^T^^a*;feo*: 0 

[0 0 0 4] HtC % K?rf— /W 5«r»/*bfc«. 
^^^&A£^LTi^Sg<0^*$4^Sc (heavily dope 
d region ) 1 6 *iafc*5l*-r\ HtlBir^ K 

>T —A" KKfbflS* (field oxide region) 1 8 ? 
(edge) !&>e>g^ (junction) *»dS»feUT, i^M^ 
10 ^jfttMMcl 6<D«jh,SS8 (leakage ) J&S*i;&nLT^ 
it Q tot, 6^ftft (activati 

on) t5it 7d5»f8cJ£ftUT, 
v'g — h-Vir*/wa* (short channel effect ) 2*it 

[0005] *»Hf±roJ:5tttB«Afc«Bfci-*fcie) 

Rtti Sttfe !7 a — yv-KRfkR*©3i jy ^ fe« 
i-> iS»£^«*«*<&?£tt{b (activation) ^(C^ 

i-*;it£:Biftt-r£ 0 
[0 0 0 6] 

**w^«5tt*«ii2**5o^fr* 

^©KJfcfrifctt. ^iMttt±lcy- Hft«R«r*riir 
Silt, K^-b«6i»Rjb^y-fS*^^i-SX 

St, iE^MilK^-h^ty^ (Gate cap) 

[0 0 0 7] *^6**fcJ:*i,K % ^-r-ffft»R, 

IlW K**— ^t**— hSCo«BKc»A 

«r»*t5. »^3g21Btt60^*flE*^O®5t*- 
8=f±, ftrfBSIliM' K!>*— ^OjtH^bWIB^y^V 

M6»R»Hlcffi«i-5«(SlL*«5 *5I^JIS2*^ 

[0 0 0 8] *^S#*K:t#ttf. »*«lBtOIi 
so « % S2f^K!>t-/^M, ^-h^r-Y^^O^ 
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[0 0 0 9] ±ISO^^*^0»iitirjSfe^ioVNTfi, 

l o 0 A^»*T»*Sixfc»tB|-C*)oTt> J:v^u 
— 3 0 0 0 A<Dm£<07$V is}) =*> (polysilicon ) £r 

6i5«^£5tC, iifiay-h^^ ^5 0 0-2 

0 0 OAcDf^OtfM (Oxide ) Xtt*fb« (Nitrid 
e) 0 5feftrJ>^— oS:JS#UT»ri6Six5fcO-e*>o- 
TfcJ:v*U »*«7E«oJ:5^ OHBI& 1 1NT K 

» % ^)50 0-20ooAof$ ©ifcffcKXiaSffcKo. . 
[0 0 10] »*S8E«©J:5^ litriSiSS* 

« 9 ie^co t .5 r:, tnren«A^i«ttff«^. a s x** 

BF2-Yt>'$:x^-5 0-2 0 0keV , dose 2 E 

1 5-5 El 5cnr 2 . (tilt) :8 0 - 1 Odeg Of£ 
frTT^ t y^A 1:* LTM * iifc ^ t?fc o 1 1> £ 

[0 0 11] JEtC. OlB*0>J:5U:. MIB{g:g 

AsXIiBFz >r^-^*r^*/^— 5 
0 — 2 0 0 keV > dose 1E14-5E14 cm" 2 . 
(tilt) ^0 — 1 Odeg OftffT-C-Y^-^aASrJSUr 

/V^r— 3 0 — 10 OkeV . dose 1 E l 4 — 5E 1 4c 
nr 2 , (tilt) f|0 — 1 Odeg 0*ttTT>Ttya 

[0 0 12] »*«1 2lc'«O^Jf#3S^<DK£ 

«rEy-hms±^y-h^^s/^«r»*i-sxa 

[0 0 13] a*3*5«WMcJ:*tfi. ^WfrStEJifcy— 



hSffiOKWSt^ty^v^S^Striay- murks. 
[0 0 14] lff*«l 3fB*©¥»#*^>»SE 

[0 0 15] ilSO^#^*^0«S^fe^*5VNTfi, 
ft*:® 1 4 IBitcD J: 5 tc, «TEi**J^«*«*as. fltr 

-r^u-ok^u »*«i 5ia*^j:5^ tway— 

h*fe^Kas % 64 o~i o o A<Dm$-eMi$,&tiizffik 

20 R"C*oTt>iW *fc, 6fB^O«t pic. ffi 

lay— h«K# % 61 0 00-3 0 0 0 A<Dm£<07$V 
is])=iZs (polysilicon) VXl&tfLZtltL.h <DX 

^500-2000 Aof^ ogSKkKXtt^ftsK 
[0016] *fc;.|t*ai 8E«oJ:5^ fttB-fr-f 

^,5 o 0-2 0 0 0 A<Dm$<DWt4tmX 
so £V>U »*®1 9«Btt<o«J:5lc. 8JIBSJ*ff^#E^ 

[0 0 17] ff*S2 0|2tt<OJ:5»-. ffiSBSSSI 

ft^F«*««35S, AsXIiBFz -r^^^r^^/^— 5 
0 — 2 0 OkeV % dose 2E15 — 5E15 cm- 2 , ffi^ 

(tilt) ^0-1 Odeg co^ftT^^^A^rMUT 

5f-s i9IBffi«S^*6«i**^, AsXfiBF 2 

5 0 — 2 0 OkeV . dose 1E14 — 5E1 
40 4 0D- 2 , m& (tilt) ^10— 1 Odeg O^frT^ty 

[0 0 18] Stc. if*^2 2Ef©J:5p, HfrlBffiS 
*^JK*««3ftS. PXIiB-Y^-^S:^^^— 3 0 — 1 
0 0 keV > dose 1E14 — SEUci" 2 , (tilt) 

a o-i odeg <D0k&T^ *>&j<&mvxmtftzti 

[0019] 

so fto»lSfeJ6»«tc*5V>Ttt. Hi (A) lc^LfcJ:5 



IC. jfci\ 2 1 (local oxidat 

ion method) &rK&UT#gf (isolation ) £ tbfcffiaiScO 

-7 4 ->\> h-mitmm 2 2 u/c&> mre***** 
2 1 ±\c<y- h feARm ^e^-h mim 2 3*^4 0 

-1 0 0 AoJPSfcj*****. 
(doped poly) <Otf J*/Jay| 24^ 1000-3 

oooAof^citu &#y ^y 3^12 4±icy 

-Kt^25 OSfcfliR (Oxdde ) 2 5 Srffc^fitfBSK 
* (CVD) &lc«fc r>ms 0 0 — 2 0 0 0 KcOWZKm 

[0 0 2 O]ftv^, 01 (B) ic^LfcJ: 5fc. Rlfc 
fcR2 S&tfztfy cy 3^12 4Sr^5/^^^U-C«rl5 

/2 5 5. HME^- ^2 5& 

tW- Mi24^^^^ UT«rlB*»»ff*S2 11*3 

5(»BWM6«2 1 AKClK9lft07Kttff«2 

[0 0 2 1 ] C<0£t. 'K-f ^-^aA«rJ6i-*#fi, A 
s >f ^Sr^^/l^— 5 0 — 2 0 Okev , dose 2 E 1 5 
-5 El 5cm- 2 , (tilt) £0-1 Odeg O&frHF 

[0 0 2 2] fcvvr\ Hi (c) ic^ufcJ:5tc % 

4fc (Nitride ) £^ 5 0 0 - 2 0 0 0 Atf>i?:£ fcl^f L 
fcflfcty^^i-SiilcJ: »K mrf5y-h^Y^7 p 2 
5 ty-M«2 4 io«Blc»b*o»l*^ K** 
— (SidewalD 2 7«t5 e HR*lC* 

^ffi«r<5'^*»*«2 1 £^jy^>^£p 
[0 0 2 3] tfcVvTN flt* (As) >T tf-^Xtt y 
(P) >f-tySr*f««2 lrtJC&AUffirlBffijft*^ 

mmm 2 6 5 j: ^ n - mv&m&^n^mm 2 s 

X (As) -Yd-^«rffiAl-5*frr±, x^;i/^5 0- 

2 0 Okev s dose 1E14 — 5E14cm- 2 . (til 
t) £0-1 Odeg G>jfefl=TfTV\ P^^"^^aA1"5 

^/V^r- 3 0 — 1 0 0 Kev , dose 1 E 1 4 — 
5 E 1 4 cm" 2 „ W&fi 0 - 1 0 deg <D0kflrX?T 5 G>## 

[0 0 2 4] ^tx, ±!Exm£J«#:?Tpr £fcJ;«3. 
Hi (C) l:*lfci|t»f«ft:iiJU«, HI 
(D) |Zl«LfcJ:5K:* IfreSSliM K**— A"2 7 CO 

3 0tf!!M, Xtf¥-W»*«2 1<D^-Mk{bfflt2 3«H. 
fcte«-r*SMfcSr«5 J: 5fc»2f-^f K^a— A-2 9 £ 
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Sir, l«^-h««2 4JiXt/j»|BK«*^«««« 
2 6coM^ilfc*»ftSfi2 l ±{C^'>y ^ KS 

[0025] 8&e»2iKf K**— >v2 9** 

^{b%Sr5 0 0 — 2 0 0 o AoffS fcJMfUfca^*^ 
ymrifcJ:oT»*U «Bfy*-f KS 3 0J± 
Ti, Co ftif.04fc«SrJR#Ufc« % *SlcJftft!£l (Ra 
pid Thermal Annealing ; RTA) Srjfi VX1&I&TZ> <D 

10 *ff*uv\ WIB^- h*r* 5 trK^-rsaA 
«re-> y *>r ks 3 0 <om&mz.m&&%mk-rz> 

tz*>XhZ> 0 Wh, Mm?- Mi2 4±^iSSg^F 
*E«>««2 6 0«#Si%fc¥WttX«2 1 JLGWK'? 

[0026] m&nmm*mmmm2 e sr^-t-s 

SW2A s-r^V(E>ftfc>>?i::BF2 >f a-^SrJBvv 

EfiaiA^««i7«* 2 8 «:7BriE-r * 1$, me a s >r a-v 
^zzth-e^Zo JEfc, away— l****:^ 5«« 

2t>fK!>^2 7, 2 9 te^{fc4&Oft t) ICgHfcRcD 

[0 0 2 7] r.oJ:5 4**W^«5jRlS8*«ffi<o4 £ 

2 6 2 10*ffi^feHtixTi3D." V * 
(carrier) ^ftlfS<^ — %tj§i 2 4 y is (edge) d a 

■Y (hot carrier ) #¥*#*K2 1<D«M>^SV^ 

»fe*4u «rey-h*ft«2 3Xf4#i^>f k?^ 

30 —71-2 7. 2 9 F^tc^A (injection ) S*t53Mfe5rjqi 

[0 0 2 8] «T> H2 (A) - (D) SrfflV:T*«W 
Kl«*^iWa*8feO»2*«l»tlfrK«-J-6. 9h 
H2 (A) I^tfci5l^ *»*1S41|:S» 

(local oxidation method ) SrJSbT^>g| (is 
olation ) S ivtlffil&(D 7 4 4 2 

8(re^WftS«4 i Ji(c^-hJ»SdKic*^^-h 

S«4 3^4 0-l 0;oAOff*lCJ«*S*5o * 
O^s bSfb!4 3±l^- fgi4 4 K 

40 — V^rZtllttfV (doped poly) (DtfVfJ 3^14 
4Sr^l 0 0 0-3 0 0 0 A©ff§fc:&»U y — 
^J3y»44i^h^^4 5lc45*fbR4 
5ftflS*ft«Jt# (CVD) feia^5 0 0-200 
0 AO»SfcJK#S*« D 

[0 0 2 9] fcV>-C, H2 (B) ^^UfcJ: 0 ftliB 
*{LR4 5^t/7Ky *>y 3y|4 4^ s ,fy^tt, 
ffire^— M6ftR4 3*sjiUiS*iS*^^— 

T^y ^>y 3y^MS4 4^r/^fbR-c^y- 

so 7^4 h«S4 4 t LTWre**^ 



4 6 l:Mt5o 

[0030] CCOt# N WlB>r*^aA«rJSi-ft«=«, 
A s -<^-V^rrc^;/u^— 5 0 — 2 0 Okev , dose 2 E 1 

5 - 5 E 1 5 cur 2 . ftft (tilt) A 0 - 1 0 deg Of£^ 
T> ¥«#£«4 lrt^j£Ai-5ii:^H*UV^ IP 

r O i 5 ^ttt A s ^ ty^j^At^ t , 

[oo3ij B2 (c) \c^vtz£ 5 wsm 

<^JIBlfcttSrS^»#£«4 1 ^x^fy/ttt, 
mtVo&mS 0 0 — 2 0 0 0 AoJS^tCf^ Ltx-yf 

4 oMiffl® fc mffiai y ^ ^ ^ $ frifcy- f BKfcR 4. 3 & 

[0032] fit* (As) -fMttyv 

(P) ^*^£:¥*#a«4 irtfcftAL«MaHM^ 20 

* (As) -*-^&aA1-*»frf±. 
2 0 0 keV v dose 1 E 1 4^5E 1 4 cm -2 , fSM(ti 
It) deg ^ttTTffV\ (P) 4*>> 

£r&A1-£^te, a^A^—S 0 — 1 0 OkeV , dose 
1E14-5E14 -2. ffi£4 (tilt) A 0 - 1 Odeg 
o^feftT-C^^^ASrfTS rijMKUr*. 
[0 0 3 3] ttt, COJ:5ftI8S:JIIRffotH2 
(C) Rl*Lfc^»flc3(|^Sr«^ufc*. 02 (D) lr 30 

^Lfc«fc5ic, away— h***:^ s^tsig 
£ . BuIB^- h as 4 4 Ji& tmBffi&ft^Kfeff 4 
6tf»J«£jh,fc¥-*#»K4 liloyiNf K«4 9£r 

*>»fi\ utrisv- ywKi4 9iiTi, co zmm ufc 

^^CDfffcfcLJg (Rapid Thermal Annealing ; RT 
A) £J£LT, K^yiM KS4 9Sr»*-r«.. 

[0 0 34] «HBy— h^r-Y .$^4 5 Sr»*i"S3aS 
fl\ »E^y*>f KS4 9<D«^«rtc»SM4Sr*«i-S 

ffiO?F*EfeS«4 6 OT£f£l*tCte. ffinSA s^t^ 
t>t)tcBF 2 >T JBV\ MTRIM A^f^Mtt ^ 8 

.T»«U llMEiM A-4 7ttfcflaJt0>tt*y9fc 

[0 0 3 5] r O i 2 ^ so 
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«**Bf*:«"u&ds.6>t. i mmmmm i (o - 

(D) l^tti:?!:, glMS2t>T W*—/>2 
»«-Cf±H2 (C) - (D) ^UfcJ;5^ WK? 

[0 0 3 6] 

[*Bo»*] CO J: } 4*55«I:«5*»#*tFO!! 
5t*ifelc*5VNT. »#*iffitf<D#WfcJ:ixtf % 

S»«^*fifeffi®oaixa«ESr*^{b-r $ r t 

f££ti&it*>* mm&*mvom%z<Dm&ik (activate 
n) mzj&mm*mmmmwiBrfzmMt*m±^ ^ 

So 

[0 0 3 7] /&ti, ttJtTK2U$L<D&m\z£tl& % »2 
®. Xtt^iy^^^SlxfcXSoWffilci^i; 1r>f KJS2 5 
*U -t;l/777^y (self-align) Sfrfc^y iNf KJ1 

[0 0 3 8] 2IB*©»Hfc'j:Jxtf % ft 

rf~/UO**Ofe«>OXaS:«**-&T. ISitX^^r^ 

[Bl] (A) - (D) . *^cD»lHJ£?gffi^5 
M4»**^o«J»xat«UfclB(fBH-Cfc*. 

[H2] (A) - (D) . *»^60m2HJS^ffitC«5 
^(»:*^o«axa*«bfc|SB»ffiH"C*>*. 

[^cot^^] 
2 1,41; . 
2 2, 42;7^;v K»fb«« 
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2 3, 4 3; Mfcflsflt 

2 4, 44 ; y-hm^ 

2 5. 4 5; y-h^r-r s/^ 

2 6, 46; MWk&^^^O^^ (heavily dopped regio 
n ) 

2 7 ;Slt^m^ 
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2 8, 4 8; (lightly doped regie 

2 9 ; KS21r^ 

3 0, 4 9 ; S'lMM* KS 
47 ;W K^*-/v 



[1^1] 



25 24 u 




(A) 



43 44 45 




(B) 
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25 

v 



in 
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Ml. 
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(c) 



\\\ » « /// 
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[03] 




